The tyrphostin AG1478 augments oridonin-induced A431 cell apoptosis by blockage of JNK MAPK and enhancement of oxidative stress.
Oridonin, a diterpenoid compound, extracted and purified from Rabdosia rubescen has been reported to have cytotoxic effect on tumour cells through apoptosis, and tyrosine kinase pathways are involved in these processes. A specific epidermal growth factor receptor (EGFR) inhibitor AG1478 was used to examine the relationship between EGFR signal pathways and oridonin-induced apoptosis and autophagy in EGFR abundant human epidermoid carcinoma A431 cells. Inhibition of EGFRaugmented oridonin-induced A431 cell apoptosis, while the changes of expression of downstream proteins, Bcl-2, Bcl-xL, Bax, cytochrome c, pro-caspase-3, Fas, FADD and pro-caspase-8 suggested that both the intrinsic and extrinsic apoptotic pathways are involved in these processes. Pretreatment with AG1478 aggravated oridonin-induced loss of mitochondrial membrane potential (MMP) and increased ROS generation in A431 cells, while a ROS scavenger, N-acetylcysteine (NAC) completely reversed oridonin- and AG1478-induced ROS generation and apoptosis. Therefore, AG1478 augmented oridonin-induced apoptosis by enhancing oxidative stress. Pretreatment with AG1478 decreased the expression of downstream MAPK proteins ERK, JNK and P38 and their phosphorylated forms to varying degrees compared with oridonin alone treatment. Then after administration of ERK, JNK and P38 inhibitors, only JNK inhibitor SP600125 effectively augmented oridonin-induced apoptosis and ROS generation. Therefore, in EGFR downstream pathways, JNK played a major role in preventing oridonin-induced apoptosis. Autophagy antagonised apoptosis and exerted a protective effect in A431 cells, and both AG1478 and SP600125 decreased oridonin-induced autophagy. Inhibition of EGFR augmented oridonin-induced apoptosis and this was caused by enhanced oxidative stress, and JNK played a major protective role by increasing autophagy, leading to antagonising apoptosis and ROS generation.